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rehabilitation on endothelial function, &dative stress and antioxidant defenses in coro- 
nary artery disease. 
Methods: Ten coronary artery disease patients underwent 12 weeks of exercise training 
as part of a standard cardiac rehabilitation program and ten control patients received 12 
weeks of standard of care. Flow mediated dilation (FMD) of the brachial artery was 
assessed during reactive hyperemia using ultrasound at baseline and following the 12 
week treatment period. Additionally, blood was drawn at baseline and 12 weeks for anal- 
ysis of H-isoprostane-F,, (6-iso-PGF&) and plasma nitrite/nitrate (NOx) and superoxide 
dismutase (SOD) and glutathione peroxidase (GPx) activities. 
Results: 
Control Exercise Trained 
BSLN 12 Weeks BSLN 12 Weeks 
FMD (%) 6.Ot2.4 6.4*2.3 7.222.1 11.2+3.3’ 
NOx (prmI/L) 29.13+6.22 30.16&.64 26.62a6.03 34.7Ozt6.67’ 
8-iso-PGFPa (pglml) 455.9*60.7 462.Ozt60.5 490.5t140.5 406.7i109.6” 
SOD (U/ml) 1.50*0.19 1.46+0.09 1.49*0.15 1.64*0.31’ 
GPx l&mol/ml) 0.149t0.014 0.147*0.015 0.140*0.014 0.144*0.010 
Values are mean * SE. *p<O.O5 vs. BSLN. 
Conclusions: This study demonstrates that endurance exercise training in coronary 
artery disease improves endothelial function. The improvement in endothelial function in 
these patients following exercise training may be due to increased nitric oxide production 
and reductions in oxidative stress leading to increased nitric oxide availability. 
1104-149 Noninvasive Pulse Contour Analysis Associated With 
Microalbuminuria 
Gardar Siqurdsson, Wayne Whitwarn, Lynn Hoke, Daniel Duprez, Jay N. Cohn, 
University of Minnesota, Minneapolis, MN 
Increase of arterial stiffness has been recognized as a key element in the pathophysiol- 
ogy of Isolated systolic hypertension and increased pulse pressure. Microalbuminuria is 
now accepted as an early marker of cardiovascular risk, however it is not clear how arte- 
rial stiffness as marker for vascular damage is related to microalbuminuria. 
Large (Cl) and small (C2) arterial elasticity index were determined by using non-invasive 
pulse contour analysis using the technique of a modified Windkessel model. It was mea- 
sured in 221 voluntary subjects visiting the Cardiovascular Primaty Prevention Center. 
All the subjects had microalbuminuria present, ranging from 0.13 to 3.66 mglmmol. Mea- 
surements of Cl ranged from 3.4 to 36 mWmmHgxl0 and C2 from 1.2 to 14.9 ml/ 
mmHgx100. Microalbuminuria was found to have a significant negative correlation with 
both Cl (r =. 0.34, P<O.OOl) and C2 (r = - 0.24, P=O.O04). In univariate regression anal- 
ysis the concentration of microalbummuria was significantly related to age, Cl, C2, sys- 
tolic BP, but not related to gender or diastolic BP. In multivariate regression analysis age 
did not affect the relationship between microalbuminuria and Cl or C2. 
Arterial stiffness is related to the level of microalbuminuria. Microalbuminwa could be 
used as an early marker for vascular damage of both the large and small arteries. 
1104-150 Small Coronary Arteries Predict Long-Term Outcome in 
Patients Without Previous Revascularization 
Folkeri W. Asselberqs, Lleuwe H. Piers, Ad J. van Boven, Nit J. Veeger, Gillian A. 
Jessurun, Ret+ A. Tio. Wiek H. van Gilst, University Hospital Groningen, Groningen, The 
Netherlands, University of Groningen, Groningen, The Netherlands 
Background Coronary artery diameter after intervention is related to adverse outcome. 
It IS unknown whether vessel size has prognostic value in patients without previous inter- 
vention. We investigated the influence of coronary vessel size on event free survival in 
such patients. 
Methods and resultsThe diameter of the left artery descendens (LAD) was assessed in 
the proximal, non-stenotic segment in patients undergoing a first diagnostic angiography. 
The median follow-up was 35 months and 26 major adverse cardiac events (MACE) 
occurred. In group A, 192 patients had no significant LAD stenosis (median diameter 
3.04 mm). In group 8, 65 patients with a significant LAD stenosis the median diameter of 
the proximal non-stenotic segment was 2.62 mm. Only in group B a vessel diameter 
below median was significantly associated with a higher incidence of MACE (see fig- 
ures). 
Conclusion The size of the proximal non-stenotic segment of the LAD predicts the long- 
term outcome in subiects with a LAD stenosis. 
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1104-151 Arterial Compliance Changes in Dlabetlc Normotensive 
Patients After Angiotensin Converting Enzyme 
Inhibition Therapy 
Athanasios J. Manolia Stella Iraklianou. Andreas Pittaras, Michael N. Zairis, George 
Psaltiras. E. Loukatzikou. E. Koutsi. Maria Koutsouridakb Stefanos Foussas. Tzanio 
Hospital, Piraaus, Greece 
Background: Diabetic patients are likely to have impaired arterial compliance (AC). 
Pulse wave velocity (PWV), an independent predictor of cardiovascular risk in hyperten- 
sive patients, is widely used as an index of AC. Recent studies reported significant 
improvement in arterial compliance in hypertensives following ACE-inhibition, but data on 
diabetic, normotensive patients treated with ACE-Is are lacking. 
Methods: We assessed the effects of six months of therapy using perindopril4mg od, on 
arterial compliance in middle-aged (51+12; n=40), type I &II normotensive BP at inclu- 
sion, diabetics. PWV was assessed in all patients at baseline and after 6 months of treat- 
ment using a computerized automatic device (Complioti). lntra and inter observer 
repeatability coefficients values of this method have been described as 20.9. Hemody- 
namic and metabolic parameters were controlled too. 
Results:At baseline, PWV was significantly higher in normotensive, diabetic patients 
when compared to normal population (13.1k2.6 vs 9.551.6; pcO.000). Following 6 
months of treatment, PWV was significantly reduced (13.1i2.6 to 11.5+3; p<O.O03), 
while SBP (131.6*16 mm Hg to 133.8+15, p:NS) and DBP (79.6+12 mm Hg to 79.4*7 
mm Hg, p:NS) did not significantly change like pulse pressure, heart rate, body mass 
index and blood glucose. 
Conclusions: 1 .These resuits confirm the alteration of the AC in normotensive, diabetic 
patients. 2. This study shows that 6 months of treatment with perindopril significantly 
improves PWV an index of AC in normotensive diabetic patients and further supports the 
use of ACE inhibitors in these patients. 
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1105-117 Comparison of Color Coded Duplex Sonography and 
Intravascular Ultrasound for the Evaluation of Femoral 
Artery Atenoses 
Johannes Rieber, Federico Tato, Oliver Meissner, Johannes Rieger, Thomas M. Schiele, 
Uli Hoffmann, Volker Klauss. University of Munich, Munich, Germany 
The color coded duplex sonographie (CCD) is a well established, non invasive method 
for the assessment of peripheral artery stenoses. However, the criteria for the quantifica- 
tion are not well defined. Intravascular ultrasound (IVUS) provides the unique ability to 
exactly measure lumen and vessel parameters with high spatial resolution. The aim of 
our study was to compare certain CCD derived parameters with the area stenosis as 
assessed by IVUS 
Methods: Patients scheduled for PTA of a symptomatic femoral artery stenosis were 
included in this study. CCD of the stenoses were performed within 24hs before the 
planned angiography. CCD (Accuson Aspen 7,5 MHz) parameters comprised peak sys- 
tolic velocity (PSV) and intra- I prestenotic velocity index (VI). IVUS was performed using 
a 3.5F 40MHz transducer (Atlantis, CVIS) and an automated pullback device with a stan- 
dardized pullback speed of l.Omm/s. Percent stenosis (AS) was defined as the ratio of 
minimal lumen area and the mean reference lumen area. 
Results: Up to now 27 patients entered the study. PSV and VI ranged from 104 to 400 
cm/s and from 1.1 to 6.7, respectively. AS ranged from 30.7 to 90%. A close correlation 
between AS and PSV (r=O.61; pcO.001) as well as VI (r=O.69; p.zO.001) was observed. 
All stenoses with AS > 60% showed a PSV > 250 cm/s and a VI a2.0. However, in con- 
trast to VI PSV was not useful for further discrimination if AS was ~60%. 
Conclusion Hemodynamic parameters derived from CCD showed a strong correlation 
with invasive parameters as assessed by intravascular ultrasound. These preliminary 
data suggest that VI is superior to PSV for the quantification especially of high grade 
stenoses. 
1105-118 Is Aortic Stiffness as Measured by Pulse Wave Velocity 
a Predictor of Coronary Atherosclerosis? 
Navin C. Nanda, Raymond L. Benz& Kathy Kirk, Crystal Wheeler, Wen Ying Huang, 
Arnold T. P&a. Rajasekhar Nekkanti, Andrew P. Miller, Francois M. Booyse, University 
of Alabama at Birmingham, Birmingham, AL 
Background: Previous studies have demonstrated a strong association of aortic stiff- 
ness measured by pulse wave velocity (PWV) method with age and hypertension and a 
few studies have shown a correlation with cerebrovascular and coronary atherosclerosis. 
However, these studies have been conducted in small populations or have used indirect 
measures of coronary artery disease and thus the current data is controversial. Pur- 
pose: To determine if PWV is a predictor of coronary artery disease independent of other 
cardiovascular risk factors. Methods: Aortic stiffness was measured by PWV in 1097 pts 
(626 males, 471 females, mean age 59.6 f 11.7 year) who also underwent coronary 
angiography. PWV was determined by Doppler measurements from the aortic arch/ prox- 
imal descending aorta and the femoral artery. Also, data was collected on all pts for 
homocysteine, PAI-1. fibrinogen, t-pa, and urokinase levels and clinical characteristics 
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including age, gender, body mass index. diabetes, hypertension. angina, previous myo- 
cardial infarction, previous CABG, previous PTCA, and valvular disease. Correlation by 
univariate and multivariate analysis was determined for each of these characteristics with 
PWV. Results: Arterial stiffness by PWV measurements correlated strongly and inde- 
pendently with age and hypertension (pcO.0001 and p<O.O250, respectively). Coronary 
artery disease as defined by angicgraphy as present or absent, as obstructive or non- 
obstructive, and as three vessel or less than three vessel disease, did demonstrate a sig- 
nificant correlation with PWV measurements in univariate analysis (p=O.O095). However, 
in multivariate analysis with correction for age and blood pressure, PWV was not a signif- 
icant predictor of the presence and severity of coronary atherosclerosis (p=O.9968). The 
presence of diabetes and of elevated homocystelne levels did also show a statistically 
significant and independent correlation with PWV (p=O.O204 and p=O.O061, respec- 
tively). Conclusion: Arterial stiffness by PWV measurements correlates well with age, 
hypertension, diabetes and homocysteine levels, but does not independently predict the 
presence or severity of coronary artery disease. 
1105-119 A Comparison of Noninvasive ad Invasive Aortic Pulse 
Wave Velocity 
Sundip J. Patel. Sandnne C. Millasseau, Divaka Perera, Emma Tomsett, Phil J. 
Chowienczyk, Michael S. Marber, Simon R. Redwood, St. Thomas’ Hospital, London, 
United Kingdom 
Background: Aortic stiffness, an independent risk factor for cardiovascular disease, can 
be assessed noninvasively by measuring aortic pulse wave velocity (PWV). The tech- 
nique is easy and reproducible, and this is reflected in its widespread use in clinical stud- 
ies. However data are lacking on its comparison with invasively derived PWV Our aim is 
to compare noninvasive aortic PWV (NIX-PWV) with invasive aortic PWV (Ix-PWV). 
Methods: 15 patients undergoing elective coronary angioplasty underwent NIX-PWV 
assessment that morning with the Sphygmacor Pulse Wave AnalysisTM system. All vaso- 
active drugs had been withheld. Noninvasive transit distance (NIX-D), the estimated dis- 
tance traveled by the pressure wave in the aorta, was measured over the body surface 
from the sternal notch to the femoral pulse. Noninvasive transit time (NIX-T) was obtained 
using electrocardiogram (ECG) gated pressure traces recorded from sequential carotid- 
femoral artery tonometry. Prior to intervention, an angioplasty guide wire with a pressure 
sensor tip (RADI PressureWireTM) was positioned in the aortic root and then in the femo- 
ral artery, to obtain ECG gated pressure traces for calculation of the invasive transit time 
(Ix-T). The aortic root-femoral pullback distance (Ix-D) was marked on the wire. Noninva- 
sive and invasive measurements were repeated 3 times. Noninvasive blood pressure 
was recorded at the time of all measurements. PWV was calculated as: DIT m/s. 
Results: NIX-PWV correlated with Ix-PWV after correcting for mean arterial pressure (R= 
0.73, p<O.Oi). However, there was a mean difference between them of 1.3 m/s (14% of 
absolute mean) with a considerable variation in this difference, the standard deviation 
(SD) of the diflerence being 1.8 m/s (20%). There was also a difference between NIX-D 
and Ix-D, the mean difference being 70 mm (12% of absolute mean) and the SD of the 
difference, 39 mm (7%). 
Conclusion: Noninvasive aortic PWV can be used as an index of aortic stiffness. How- 
ever it varies considerably with invasive PWV. This may partly be due to errors in esti- 
mating noninvasIve transit distance. Thus, refining the technique may further increase 
the power of this tool to predict adverse cardiovascular outcome. 
1105-152 Brachial Artery Compliance in Hypertension: Effect of 
Losartan and Atenolol After One-Year of Treatment--A 
LIFE Substudy 
Christian Tuxen, Niels Wiinberg, Per Hlldebrandt, Jesper Mehlsen. Frederiksberg 
University Hospital, Copenhagen, Denmark 
Introduction: Central arterial compliance is an independent risk factor for mortality 
whereas matters concerning peripheral arterial compliance and effect of different treat- 
ments are unsettled. 
Methods: Fifty-six patients (24 females) from the LIFE study aged 69 years (55-80) with 
ECG-determined LVH were examined after 14 days on placebo treatment and again 
after 1 year of treatment with either losartan or atenolol in equipotent dosages. Brachial 
artenal compliance was measured using a volume-oscillometric method (Artcomp, Cri- 
tikoti). 
Results: BP was 163+21/89+15 mmHg at baselme and 154*18/81+12 mmHg after 1 
year and was similar in the treatment arms (ns). Isobaric compliance decreased after 1 
year (~~0.05) but was still elevated compared to matched controls (p=O.O02). Compli- 
ance at MAP was unchanged (ns). No difference was seen according to treatment after 
adlusting for gender, age and body surface area (IX). 
Conclusions: Brachlal artery compliance is maintained normal, only at a higher BP in 
hypertension accompanied by LVH. Isobaric brachial compliance decreases towards 
normal after 1 year of treatment, apparently irrespective of treatment with losartan or 
atenolol. 
1105-l 53 Lack of Association Between Chlamydia Pneumoniae 
Seropositivity and Thoracic Aortic Dilatation: A 
Population-Based Transesophageal Echocardiographic 
Study With Implications for Thoracic Aortic Aneurysm 
Formation 
Yoram Aamon. Bijoy K. Khandheria, Irene Meissner, Jo&an D. Sicks, Angela J. Fought, 
Thomas F. Smith, David 0. Wiebers, A. Jam11 Tajik, Mayo Clinic and Mayo Foundation, 
Rochester, MN 
Background: Atherosclerosis-related mechanisms may play a role in aortic dilatation 
and aneurysm formation. We examined whether infection with Chlamydia pneumoniae 
(Cpn), a pathogen presumably involved in atherogenesis, IS associated with thoracic aor- 
tic dilatation in a sample of the general population. Methods: Thoracic aortic dimensions 
(diameters at the sinuses of Valsalva [SV], ascending aorta [AA], aoRic arch, and 
descending aorta [DA]) were measured by transesophageal echocardlography in 373 
subjects (median age 66 yr, range 51.101; 52% men) participating I” a population-based 
study (SPARC: Stroke Prevention -Assessment of Risk in a Community), who were free 
of significant aortic valve disease. The association between Cpn IgG seropositivity and 
aortic dimensions was examined in 372 subjects (a single subject with positive IgM anti- 
bodies, indicating acute Cpn infection, was excluded from analysis). Results: Age, male 
gender, and body surface area (BSA) were significant determinants of aortic diameters, 
jointly accounting for 41% 31%, 38% and 47% of the variability in aoflic diameter at the 
SV (mean diameter f SD: 33.7q3.8 mm), AA (33.323.8 mm), aortic arch (27.4i2.8 mm), 
and DA (25.99.0 mm), respect&y. Cpn antibodies (titers ,1:16) were present in 274 
subjects (74%): low titers (1:16-1:32) in 57 (15%), intermediate titers (1:64-1:128) in 137 
(37%), and high titers (21:256) in 80 subjects (22%). Cpn titers were not associated with 
the diameter of the SV (f=O.79). AA (EO.96) aortic arch (EO.58), and DA (EO.51). 
adjusting for age, sex. BSA. and smoking status (Pvalues are for the joint inclusion of all 
Cpn titer levels in the respective models). Conclusions: Cpn seropositwity is not associ- 
ated with thoracic aortic dilatation in the general population. These findings do not sup- 
port a role for Cpn infection in the pathogenesis of thoracic aortic dilatation and, 
probably, in aortic aneurysm formation. 
1105-154 Sildenafil Improves Left Ventricular Systolic Function in 
Patients With Conaestive Heart Failure: The Role of 
Wave Reflections - 
Kozo Hirata. Audrey Adji, Charalambos Vlachopoulos, Michael F. O’Rourke. St. 
Vincent’s Clinic, University of New South Wales, Sydney, Australia 
Background: Sildenafil (S) is an effective drug for erectile dysfunchon affecting the nitnc 
oxide-cGMP pathway. Wave reflection is an Important index of arterial stiffening and car- 
diac afterload and has been inversely associated with exercise capacity. 
Methods: To investigate the effect of S on cardiac function and wave reflection in con- 
gestive hearl failure (CHF) we studied 20 pts (age 48-88 yrs) in NYHA class II or (II 
(EF<35%), in a randomized, double-blind, placebo-controlled, cross-over design (50 mg 
of S and placebo). Wave reflection was studied by measuring augmentation index (Alx) 
using a validated system (SphygmoCoa) that employs high-fidelity artenal tonometry 
and pulse wave analysis. Cardiac output was measured by echocardiography. 
Results: S was well tolerated with no side effects in any patlent S led to a increase in 
cardiac index (by 0.38 Ilminim2, PcO.0001. graph). This was associated with. and attrib- 
utable to, a decrease in left ventricular load (aortic and left ventricular systolic pressure 
fell by 13.9 mmHg, PcO.0001). Alx was decreased by 3.5% (P<O.OOOl; graph) indicating 
reduced wave reflection from peripheral sites. Total systemic resistance fell by 478.5 
dynes-secwm~5 (p<O.OOOl; graph). 
Conclusions: S leads to an Improvement in cardiac function in CHF patients which is 
associated with a favorable effect on central and penpheral a&anal properties. This has 
important implications for the therapeutic profile of the drug in patients with compromised 
cardiac performance. 
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